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(57) ABSTRACT

A method for controlling a variable valve lift apparatus
includes: measuring an operation mode switching condition;
determining whether the variable valve lift apparatus is in a
normal operation condition; controlling the operation of the
variable valve lift apparatus depending on a predetermined
normal valve lift switching map; determining whether the
variable valve lift apparatus is in a mode switching delay or
switching disable condition from a high lift mode to a low
lift mode or whether the variable valve lift apparatus is in the
mode switching delay or switching disable condition from
the low lift mode to the high lift mode; controlling the
operation of the variable valve lift apparatus depending on
a predetermined low oil temperature valve lift switching
map; and controlling the operation of the variable valve lift
apparatus depending on a predetermined high oil tempera-
ture valve lift switching map.

7 Claims, 7 Drawing Sheets
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1
METHOD FOR CONTROLLING VARIABLE
VALVE LIFT APPARATUS AND VARIABLE
VALVE LIFT SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

The present application claims priority of Korean Patent
Application Number 10-2013-0127325 filed Oct. 24, 2013,
the entire contents of which application is incorporated
herein for all purposes by this reference.

BACKGROUND OF INVENTION

1. Field of Invention

The present invention relates to a method for controlling
a variable valve lift apparatus and a variable valve lift
system, and more particularly, to a method for controlling a
variable valve lift apparatus depending on given conditions
by determining whether the variable valve lift apparatus is in
a normal operation state depending on the given conditions
and a variable valve lift system.

2. Description of Related Art

An internal combustion engine combusts fuel and air
supplied to a combustion chamber to generate power.

When sucking air, an intake value is operated by driving
a camshaft and air is sucked in the combustion chamber
while the intake valve is opened.

Further, an exhaust valve is operated by driving the
camshaft and air is exhausted from the combustion chamber
while the exhaust valve is opened.

However, the optimal operation of the intake valve/
exhaust valve varies depending on a rotating speed of an
engine.

That is, an appropriate lift or a valve opening/closing time
varies depending on the rotating speed of the engine.

Many researches to appropriately operate the valves
depending on the rotating speed of the engine as described
above have been conducted.

For example, research into a variable valve lift (VVL)
apparatus which operates the valve as another lift depending
on an engine RPM and a variable valve timing (VVT)
apparatus which opens and closes the valve at an appropriate
timing depending on the engine RPM has been conducted.

An oil control valve (OCV) which is used to operate the
variable valve lift operation controls an operation of the
variable valve lift apparatus by changing an oil passage.
That is, the oil control valve (OCV) changes the oil passage
to change an oil pressure transferred to the variable valve lift
apparatus, thereby operating the variable valve lift appara-
tus.

However, in the case of the control by the oil pressure, the
malfunction of the variable valve lift apparatus may occur
depending on a climatic condition, such that an operation
range of the variable valve lift apparatus may be reduced.

The reduction in the operation range of the variable valve
lift apparatus may lead to the deterioration of engine per-
formance and engine durability.

To solve the problems, an electric motor control scheme
independent of the oil pressure may be used. However, the
electric motor control scheme spends much cost and may
increase power consumption to increase fuel consumption.

The information disclosed in this Background section is
only for enhancement of understanding of the general back-
ground of the invention and should not be taken as an
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acknowledgement or any form of suggestion that this infor-
mation forms the prior art already known to a person skilled
in the art.

BRIEF SUMMARY

Various aspects of the present invention have been made
in an effort to provide a method for controlling a variable
valve lift apparatus depending on given conditions by deter-
mining whether the variable valve lift apparatus is in a
normal operation state depending on the given conditions,
and a variable valve lift system.

Various aspects of the present invention provide for a
method for controlling a variable valve lift apparatus,
including: measuring an operation mode switching condi-
tion of the variable valve lift apparatus; determining, by a
controller, whether the variable valve lift apparatus is in a
normal operation condition based on the measured operation
mode switching condition; controlling, by the controller, the
operation of the variable valve lift apparatus depending on
a predetermined normal valve lift switching map if it is
determined that the variable valve lift apparatus satisfies the
normal operation condition; determining, by the controller,
whether the variable valve lift apparatus is in a mode
switching delay or switching disable condition from a high
lift mode to a low lift mode or whether the variable valve lift
apparatus is in the mode switching delay or switching
disable condition from the low lift mode to the high lift
mode, if it is determined that the variable valve lift apparatus
does not satisfy the normal operation condition; controlling,
by the controller, the operation of the variable valve lift
apparatus depending on a predetermined low oil temperature
valve lift switching map when the variable valve lift appa-
ratus is in the mode switching delay or switching disable
condition from the high lift mode to the low lift mode; and
controlling, by the controller, the operation of the variable
valve lift apparatus depending on a predetermined high oil
temperature valve lift switching map when the variable
valve lift apparatus is in the mode switching delay or
switching disable condition from the low lift mode to the
high lift mode.

The low oil temperature valve lift switching map may
include a set first engine RPM which switches the variable
valve lift apparatus from the high lift mode to the low lift
mode depending on the measured operation mode switching
condition.

The high oil temperature valve lift switching map may
include a set second engine RPM larger than the first engine
RPM which switches the variable valve lift apparatus from
the low lift mode to the high lift mode depending on the
measured operation mode switching condition.

The method for controlling a variable valve lift apparatus
may further include: controlling, by the controller, an air
content control valve which controls an air content intro-
ducing into the engine to increase the introducing air con-
tent, when the variable valve lift apparatus is in the mode
switching delay or switching disable condition from the low
lift mode to the high lift mode.

The method for controlling a variable valve lift apparatus
may further include: controlling, by the controller, an injec-
tor to reduce an injected fuel amount, when the variable
valve lift apparatus is in the mode switching delay or
switching disable condition from the high lift mode to the
low lift mode.

The operation mode switching condition may include a
predetermined oil temperature condition and oil pressure
condition.
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The oil temperature may be expected by measuring the
cooling water temperature.

The operation mode switching condition may further
include at least any one of atmospheric temperature, atmo-
spheric pressure, and atmospheric humidity.

Various aspects of the present invention provide for a
variable valve lift system, including: an engine configured to
include a variable valve lift apparatus, an air content control
valve which controls an introducing air content, an engine
RPM sensor, and an injector; an oil pressure sensor config-
ured to measure an oil pressure to output a corresponding
signal; a cooling water temperature sensor configured to
measure a cooling water temperature to output a correspond-
ing signal; a memory configured to store a normal valve lift
switching map which switches an operation mode of the
variable valve lift apparatus when the variable valve lift
apparatus is in a normal operation condition, a low oil
temperature valve lift switching map which switches the
operation mode of the variable valve lift apparatus when the
variable valve lift apparatus is in a mode switching delay or
switching disable condition from the high lift mode to the
low lift mode, and a high oil temperature valve lift switching
map which switches the operation mode of the variable
valve lift apparatus when the variable valve lift apparatus is
in the mode switching delay or switching disable condition
from the low lift mode to the high lift mode; and a controller
configured to receive the corresponding signal from the oil
pressure sensor, the cooling water temperature sensor, and
the engine RPM sensor to determine the currently available
valve lift switching map among the valve lift switching
maps from the memory and control the operation of the
variable valve lift apparatus depending on the determined
corresponding valve lift switching map.

The controller may control the operation of the air content
control valve to increase the air content introducing into the
engine when the variable valve lift apparatus is controlled
depending on the high oil temperature lift switching map.

The controller may control the operation of the injector to
reduce the fuel amount injected to the engine when the
variable valve lift apparatus is controlled depending on the
low oil temperature lift switching map.

According to the method for controlling a variable valve
lift apparatus and the variable valve lift system according to
various embodiments of the present invention, it is possible
to improve the operation limitation of the variable valve lift
apparatus by controlling the variable valve lift apparatus
depending on the given conditions by determining whether
the variable valve lift apparatus is in a normal operation state
depending on the given conditions.

The methods and apparatuses of the present invention
have other features and advantages which will be apparent
from or are set forth in more detail in the accompanying
drawings, which are incorporated herein, and the following
Detailed Description, which together serve to explain certain
principles of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of an exemplary variable valve
lift system according to the present invention.

FIG. 2 is a flow chart of an exemplary method for
controlling a variable valve lift system according to the
present invention.

FIG. 3, FIG. 4 and FIG. 5 are graphs illustrating a valve
lift switching map of an exemplary method for controlling a
variable valve lift apparatus according to the present inven-
tion.
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FIG. 6 and FIG. 7 are graphs describing abnormal behav-
iors of a general variable valve lift apparatus.

DETAILED DESCRIPTION

Reference will now be made in detail to various embodi-
ments of the present invention(s), examples of which are
illustrated in the accompanying drawings and described
below. While the invention(s) will be described in conjunc-
tion with exemplary embodiments, it will be understood that
present description is not intended to limit the invention(s)
to those exemplary embodiments. On the contrary, the
invention(s) is/are intended to cover not only the exemplary
embodiments, but also various alternatives, modifications,
equivalents and other embodiments, which may be included
within the spirit and scope of the invention as defined by the
appended claims.

Throughout the specification, unless explicitly described
to the contrary, the word “comprise” and variations such as
“comprises” or “comprising”, will be understood to imply
the inclusion of stated elements but not the exclusion of any
other elements.

FIG. 1 is a block diagram of a variable valve lift system
according to various embodiments of the present invention.

Referring to FIG. 1, the variable valve lift system accord-
ing to various embodiments of the present invention
includes an engine 40, an oil pressure sensor 60, a cooling
water temperature sensor 70, a memory 50, and a controller
100.

The engine 40 may include a variable valve lift apparatus
10, an air content control valve 20 which controls an
introducing air content, an engine RPM sensor 80, and an
injector 40.

In the variable valve lift system according to various
embodiments of the present invention, the air content con-
trol valve 20 may be a valve which directly controls a fresh
air content introducing into the engine 40 and may also be
an EGR valve which controls a ratio of the fresh air
introducing into the engine 40 by controlling an amount of
EGR gas.

The variable valve lift apparatus 10 is a general variable
valve lift apparatus which implements a high lift mode and
a low lift mode based on an oil pressure. That is, when a high
pressure oil is supplied to the variable valve lift apparatus
10, the variable valve lift apparatus 10 is operated in the high
lift mode and when a low pressure oil is supplied to the
variable valve lift apparatus 10 and the oil supplied to the
variable valve lift apparatus 10 is reliefed, the variable valve
lift apparatus 10 is operated in the low lift mode.

The oil pressure sensor 60 measures the oil pressure, in
particular, the oil pressure operating the variable valve lift
apparatus 10 to output the corresponding signal.

The cooling water temperature sensor 70 measures a
cooling water temperature to output the corresponding sig-
nal.

The memory 50 stores a normal valve lift switching map
which switches an operation mode of the variable valve lift
apparatus 10 when the variable valve lift apparatus 10 is in
anormal operation condition, a low oil temperature valve lift
switching map which switches the operation mode of the
variable valve lift apparatus 10 when the variable valve lift
apparatus 10 is in a mode switching delay or switching
disable condition from the high lift mode to the low lift
mode, and a high oil temperature valve lift switching map
which switches the operation mode of the variable valve lift
apparatus 10 when the variable valve lift apparatus 10 is in
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the mode switching delay or switching disable condition
from the low lift mode to the high lift mode.

The controller 100 receives the corresponding signal from
the oil pressure sensor 60, the cooling water temperature
sensor 70, and the engine speed sensor 80 to determine the
currently available valve lift switching map among the valve
lift switching maps from the memory 50, and controls the
operation of the variable valve lift apparatus 10 depending
on the determined corresponding valve lift switching map.

FIG. 2 is a flow chart of a method for controlling a
variable valve lift system according to various embodiments
of the present invention.

Referring to FIGS. 1 and 2, the method for controlling a
variable valve lift apparatus according to various embodi-
ments of the present invention includes: measuring an
operation mode switching condition of the variable valve lift
apparatus 10 (S10); determining whether the controller 100
is the normal operation condition of the variable valve lift
apparatus 10 based on the measured operation mode switch-
ing condition (S20); controlling, by the controller 100, the
operation of the variable valve lift apparatus 10 depending
on the predetermined normal valve lift switching map if it is
determined that the controller 100 satisfies the normal
operation condition (S30); determining whether the variable
valve lift apparatus 10 is in the mode switching delay or
switching disable condition from the high lift mode to the
low lift mode or determining whether the variable valve lift
apparatus is in the mode switching delay or switching
disable condition from the low lift mode to the high lift
mode if it is determined that the controller 100 does not
satisfy the normal operation condition (S60); controlling, by
the controller 100, the operation of the variable valve lift
apparatus 10 depending on the predetermined low oil tem-
perature valve lift switching map when the variable valve lift
apparatus 10 is in the mode switching delay or switching
disable condition from the high lift mode to the low lift
mode (S70); and controlling, by the controller 100, the
operation of the variable valve lift apparatus 10 depending
on the predetermined high oil temperature valve lift switch-
ing map when the variable valve lift apparatus 10 is in the
mode switching delay or switching disable condition from
the low lift mode to the high lift mode (S90).

After the step S30, the lift switching signal is output (S40)
and the operation mode of the valve lift is switched (S50),
depending on the normal valve lift switching map.

The operation mode switching condition may include a
predetermined oil temperature condition and oil pressure
condition.

The oil temperature may be expected by measuring the
cooling water temperature.

That is, the oil temperature may directly be measured by
using the oil temperature sensor 70 and may expect the oil
temperature using the relationship between the cooling
water temperature and the oil temperature by an experiment.
A method for predicting the oil temperature using the
cooling water temperature is apparent to a person having
ordinary skill in the art, and therefore the detailed descrip-
tion thereof will be omitted.

In the step S20, the normal operation condition of the
variable valve lift apparatus 10 may be a condition including
the predetermined oil pressure and oil pressure set by the
experiment at which the variable valve lift apparatus 10 may
be normally operated.

The low oil temperature valve lift switching map may
include a set first engine RPM which switches the variable
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valve lift apparatus 10 from a high lift mode to a low lift
mode depending on the measured operation mode switching
condition.

The high oil temperature valve lift switching map may
include a set second engine RPM larger than the first engine
RPM which switches the variable valve lift apparatus 10
from the high lift mode to the low lift mode depending on
the measured operation mode switching condition.

In the step S60, the abnormal operation condition, the
mode switching delay, or the switching disable condition,
which is a condition including the oil pressure and oil
temperature set by the experiment at which the variable
valve lift apparatus 10 may not be normally operated,
determines whether the variable valve lift apparatus 10 is in
the state in which the variable valve lift apparatus 10 may
not be normally switched from the high lift mode to the low
lift mode or whether the variable valve lift apparatus 10 is
in the state in which the variable valve lift apparatus 10 may
not be normally switched from the low lift mode to the high
lift mode.

The method for controlling a variable valve lift apparatus
according to various embodiments of the present invention
may further include controlling the introducing air content
by controlling, by the controller 100, the operation of the air
content control valve 20 when the variable valve lift appa-
ratus 10 is in the mode switching delay or switching disable
condition from the low lift mode to the high lift mode
(S100). For example, the method copes with the switching
delay or switching disabling of the lift mode by increasing
the introducing air content.

The method for controlling a variable valve lift apparatus
according to various embodiments of the present invention
may further include reducing the injected fuel amount by
controlling, by the controller 100, the injector 30 when the
variable valve lift apparatus 10 is in the mode switching
delay or switching disable condition from the high lift mode
to the low lift mode (S80).

The operation mode switching condition may further
include at least any one of atmospheric temperature, atmo-
spheric pressure, and atmospheric humidity.

FIGS. 6 and 7 are graphs describing abnormal behaviors
of a general variable valve lift apparatus.

When the oil temperature is a low temperature and the oil
pressure is a high pressure, the graph illustrated in FIG. 6
illustrates that the switching from the high lift mode to the
low lift mode of the variable valve lift apparatus is delayed.

For example, when the oil temperature is 10° C. or less
and the oil pressure is 5 bar or more, the viscosity of oil is
relatively increased and thus the dissolution of the oil
supplied to the variable valve lift apparatus 10 is delayed,
such that the switching from the high lift mode to the low lift
mode of the variable valve lift apparatus may be in a
condition in which the switching of the high lift mode of the
variable valve lift apparatus into the low lift mode thereof is
delayed or disabled and the incomplete combustion of fuel
may occur.

When the oil temperature is a high temperature and the oil
pressure is a low pressure, the graph illustrated in FIG. 7
illustrates that the switching from the low lift mode to the
high lift mode of the variable valve lift apparatus is disabled.

For example, when the oil temperature is 120° C. or more
and the oil pressure is 1 bar or less, the viscosity of oil is
relatively low and thus the switching of the variable value
lift apparatus from the low lift mode to the high lift mode
may be in a condition in which the switching of the low lift
mode of the variable valve lift apparatus to the high lift
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mode thereof Is delayed or disabled, such that the exhaust
gas temperature may be excessively increased.

As such, in the case of the general variable valve lift
apparatus, the malfunction of the variable valve lift appa-
ratus may occur depending on the given conditions, such
that the operation range of the variable valve lift apparatus
may be reduced.

The reduction in the operation range of the variable valve
lift apparatus may lead to the deterioration of engine per-
formance and engine durability.

However, the method for controlling a variable valve lift
apparatus according to various embodiments of the present
invention may improve the operation limitation of the vari-
able valve lift apparatus by changing the switching condition
of the valve lift in the condition in which the abnormal
behavior of the variable valve lift apparatus occurs.

FIGS. 3 to 5 are graphs illustrating a valve lift switching
map of the method for controlling a variable valve lift
apparatus according to various embodiments of the present
invention.

FIG. 5 is a graph illustrating the valve lift switching map
according to the method for controlling a variable valve lift
apparatus according to various embodiments of the present
invention in the condition of the oil temperature and the oil
pressure at which the variable valve lift apparatus may be
normally operated.

As illustrated in FIG. 5, in the condition of the oil
temperature and the oil pressure at which the variable valve
lift apparatus may be normally operated, the switching map
between the low lift mode and the high lift mode is set
depending on an engine load and the engine RPM, which
may be determined by the experiment.

FIGS. 3 and 4 are diagrams illustrating each of the high
oil temperature valve lift switching map and the low oil
temperature valve lift switching map according to the
method for controlling a variable valve lift apparatus accord-
ing to various embodiments of the present invention.

As illustrated in FIG. 4, when the oil temperature is a low
temperature and the oil pressure is a high pressure, a control
to keep the high lift mode in an area of the set first engine
RPM or more is performed, in which the set first engine
RPM may be determined by the experiment.

For example, when the oil temperature is 10° C. or less
and the oil pressure is 5 bar or more, the switching of the
variable valve lift apparatus from the high lift mode to the
low lift mode is delayed or disabled, such that the operation
area of the high lift mode may be kept.

In this case, since a required output of the engine is low
but the operation mode of the engine 40 is the high lift mode,
the injector 30 is controlled in some section to reduce the
supplied fuel amount.

As illustrated in FIG. 3, when the oil temperature is a high
temperature and the oil pressure is a low pressure, a control
to keep the low lift mode in an area of the set second engine
RPM or less is performed, in which the set second engine
RPM may be determined by the experiment.

For example, when the oil temperature is 120° C. or more
and the oil pressure is 1 bar or less, the viscosity of oil is
relatively low and thus the switching of the variable value
lift apparatus from the low lift mode to the high lift mode
may be in a condition in which the switching of the low lift
mode of the variable valve lift apparatus to the high lift
mode thereof is disabled or delayed, such that the operation
range of the low lift mode may be kept.

In this case, since the required output of the engine is high
but the operation mode of the engine 40 is the low lift mode,
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the supplied air content may be increased, for example, the
EGR valve open degree is reduced to be able to increase the
supplied fresh air content.

The operation mode switching condition may further
include at least any one of the atmospheric temperature, the
atmospheric pressure, and the atmospheric humidity, which
is included in the high oil temperature valve lift switching
map and the low oil temperature valve lift switching map to
be applied to the control of the variable valve lift apparatus.

For example, when the atmospheric temperature is —7° C.
or less, the switching from the high lift mode to the low lift
mode may be delayed or disabled and when the atmospheric
temperature is 40° C. or more, the switching from the low
lift mode to the high lift mode may be delayed or disabled.

Further, the atmospheric pressure and the humidity may
also affect the switching between the high lift mode and the
low lift mode, which may reflect the value determined by the
experiment on the map.

In the above description, the maps may be defined by
reflecting appropriate values of the oil temperature, the oil
pressure, the atmospheric temperature, the atmospheric
pressure, the atmospheric humidity, and the like by the
experiment depending on a kind of used oil. Therefore, in
the method for controlling a variable valve lift apparatus
according to various embodiments of the present invention
and the variable valve lift system, the values thereof are not
limited to any specific value.

The graphs of FIGS. 3 to 7 are simply illustrated to help
the convenience of understanding, but are simplified to
indicate one tendency, in which it is apparent that the lift
switching map applied to the method for controlling a
variable valve lift apparatus and the variable valve lift
system according to various embodiments of the present
invention may use various forms of graphs depending on the
oil temperature, the oil pressure, the atmospheric tempera-
ture, and the like.

In addition, the first engine RPM which is a reference to
switch the operation mode of the variable valve lift appa-
ratus 10 and the second engine RPM larger than the first
engine RPM may have various numerical values depending
on the oil temperature, the oil pressure, the atmospheric
temperature, and the like, not on the specified one RPM.

According to the method for controlling a variable valve
lift apparatus and the variable valve lift system according to
various embodiments of the present invention, the second
engine RPM has the engine RPM larger than the first engine
RPM to keep the current operation mode of the variable
valve lift apparatus in the mode switching delay or the
switching disable condition, thereby protecting the engine
and preventing the reduction in vehicle performance.

According to the method for controlling a variable valve
lift apparatus and the variable valve lift system according to
various embodiments of the present invention, it is possible
to improve the operation limitation of the variable valve lift
apparatus by controlling the variable valve lift apparatus
depending on the given conditions by determining whether
the variable valve lift apparatus is in a normal operation state
depending on the given conditions.

The foregoing descriptions of specific exemplary embodi-
ments of the present invention have been presented for
purposes of illustration and description. They are not
intended to be exhaustive or to limit the invention to the
precise forms disclosed, and obviously many modifications
and variations are possible in light of the above teachings.
The exemplary embodiments were chosen and described in
order to explain certain principles of the invention and their
practical application, to thereby enable others skilled in the
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art to make and utilize various exemplary embodiments of
the present invention, as well as various alternatives and
modifications thereof. It is intended that the scope of the
invention be defined by the Claims appended hereto and
their equivalents.
What is claimed is:
1. A method for controlling a variable valve lift apparatus,
comprising:
measuring an operation mode switching condition of the
variable valve lift apparatus;
determining, by a controller, whether the variable valve
lift apparatus is in a normal operation condition based
on the measured operation mode switching condition
wherein the normal operation condition is a predeter-
mined condition in which the variable valve lift appa-
ratus is to be operated without a mode switching delay
or a switching disable condition,
wherein the mode switching delay is a condition including
a predetermined oil pressure or oil temperature at
which the switching of the valve variable lift apparatus
from high lift mode to low lift mode or the low lift
mode to the high lift mode is delayed than the switching
in the normal operation condition, and wherein the
mode switching disable condition is a condition includ-
ing a predetermined oil pressure or oil temperature at
which the switching of the valve variable lift apparatus
from high lift mode to low lift mode or the low lift
mode to the high lift mode is disabled;
controlling, by the controller, operation of the variable
valve lift apparatus based on a predetermined normal
valve lift switching map if it is determined that the
variable valve lift apparatus satisfies the normal opera-
tion condition wherein the predetermined normal valve
lift switching map includes a predetermined switching
mode between the low lift mode and the high lift mode;
determining, by the controller, whether the variable valve
lift apparatus is in the mode switching delay or the
switching disable condition from the high lift mode to
the low lift mode or whether the variable valve lift
apparatus is in the mode switching delay or the switch-
ing disable condition from the low lift mode to the high
lift mode, if it is determined that the variable valve lift
apparatus does not satisfy the normal operation condi-
tion;
controlling, by the controller, the operation of the variable
valve lift apparatus based on a predetermined low oil
temperature valve lift switching map when the variable
valve lift apparatus is in the mode switching delay or
the switching disable condition from the high lift mode
to the low lift mode;
controlling, by the controller, the operation of the variable
valve lift apparatus depending on a predetermined high
oil temperature valve lift switching map when the
variable valve lift apparatus is in the mode switching
delay or the switching disable condition from the low
lift mode to the high lift mode;
controlling, by the controller, an air content control valve
which controls an air content introduced into the engine
to increase the introduced air content, when the vari-
able valve lift apparatus is in the mode switching delay
or the switching disable condition from the low lift
mode to the high lift mode; and
controlling, by the controller, an injector to reduce an
injected fuel amount, when the variable valve lift
apparatus is in the mode switching delay or the switch-
ing disable condition from the high lift mode to the low
lift mode.
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2. The method of claim 1, wherein the low oil temperature
valve lift switching map includes a set first engine RPM
which switches the variable valve lift apparatus from the
high lift mode to the low lift mode depending on the
measured operation mode switching condition when a tem-
perature of oil supplied to the variable valve lift apparatus is
lower than a predetermined value.

3. The method of claim 2, wherein the high oil tempera-
ture valve lift switching map includes a set second engine
RPM larger than the first engine RPM which switches the
variable valve lift apparatus from the low lift mode to the
high lift mode depending on the measured operation mode
switching condition when the temperature of the oil supplied
to the variable valve lift apparatus is equal to or higher than
the predetermined value.

4. The method of claim 1, wherein the operation mode
switching condition includes a set oil temperature condition
and oil pressure condition.

5. The method of claim 4, wherein the oil temperature is
predicted by measuring a cooling water temperature.

6. The method of claim 4, wherein the operation mode
switching condition further includes at least any one of
atmospheric temperature, atmospheric pressure, and atmo-
spheric humidity.

7. A variable valve lift system, comprising:

an engine including a variable valve lift apparatus, an air
content control valve controlling an introducing air
content, an engine RPM sensor, and an injector;

an oil pressure sensor configured to measure an oil
pressure to output a corresponding signal;

a cooling water temperature sensor configured to measure
a cooling water temperature to output a corresponding
signal;

a memory configured to store a normal valve lift switch-
ing map which switches an operation mode of the
variable valve lift apparatus when the variable valve lift
apparatus is in a normal operation condition, a low oil
temperature valve lift switching map which switches
the operation mode of the variable valve lift apparatus
when the variable valve lift apparatus is in a mode
switching delay or a switching disable condition from
a high lift mode to a low lift mode, and a high oil
temperature valve lift switching map which switches
the operation mode of the variable valve lift apparatus
when the variable valve lift apparatus is in the mode
switching delay or the switching disable condition from
the low lift mode to the high lift mode

wherein the normal operation condition is a predeter-
mined condition in which the variable valve lift appa-
ratus is to be operated without the mode switching
delay or the switching disable condition,

wherein the mode switching delay is a condition including
a predetermined oil pressure or oil temperature at
which the switching of the valve variable lift apparatus
from the high lift mode to the low lift mode or the low
lift mode to the high lift mode is delayed than the
switching in the normal operation condition, and
wherein the mode switching disable condition is a
condition including a predetermined oil pressure or oil
temperature at which the switching of the valve vari-
able lift apparatus from the high lift mode to the low lift
mode or the low lift mode to the high lift mode is
disabled, and

wherein the normal valve lift switching map includes a
predetermined switching mode between a low lift mode
and a high lift mode; and
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a controller configured to receive the corresponding signal
from the oil pressure sensor, the cooling water tem-
perature sensor, and a corresponding signal of the
engine RPM sensor to determine a currently available
valve lift switching map among the valve lift switching 5
maps from the memory and control the operation of the
variable valve lift apparatus depending on the deter-
mined corresponding valve lift switching map,

wherein the controller controls the operation of the air
content control valve to increase the air content intro- 10
ducing into the engine when the variable valve lift
apparatus is controlled depending on the high oil tem-
perature lift switching map, and

wherein the controller controls the operation of the injec-
tor to reduce the fuel amount injected to the engine 15
when the variable valve lift apparatus is controlled
depending on the low oil temperature lift switching
map.



